NEW CASSEL/ HOSMILE GGRONDWIER CONTAMINATION - STTE
al RD PR (N WRK PLAN

PURPOSE

This Pre-Design Investigation (PDI) Work Plan (PDIWP) mm‘ihm activities to be performed by the
Respondents to design the remedy for Operable Unit 1 (OUT) of the New Cassel/Hicksville Ground Water
Contamination Superfund site (Site) located in Nassau County, New York (Figure 1), The remedy was
selected in the OUT Record of Decision (ROD) issued by the United States Environmental Protection
Agency (EPA)Y on September 30, 2013 and atfached as Appendix 3 to the Settlement Agreement and Order
on Consent, Index No. CERCLA-02-2016-2012. This PIMWP has been prepared in accordance with the
following:

" The Settlement Agreement and Order on Consent (SettiemenfgrecmentindexNo.
CERCLA-02-2016-2012, and all appendicesattached thereto.

u EPA guidance documents, including Guidance on Oversight of Remedial Designs and Remedial
Actions performed by Potentially Responsible Parties, (OSWER directive 9355 5-01, EPA/540/g-
90-001), dated April 1990

" Section 5.2 of the New York State Department Environmental Conservation (NYSDEC)
document titled, “DER-10 Technical Guidance for Site Investigation and Remediation,” (DER-10)
issued on May 3, 2010,

" OUl ROD.
SITE DESCRIPTION

The Site comprises a widespread area of groundwater contamination within the Towns of North Hempstead,
Hempstead, and Oyster Bay in Nassau County, New York (NY). The Site covers approximately 6.5 square
miles that has been characterized by volatile organic compound (VOO) contaminated groundwater that has
impacted several water supply wells, including four Town of Hempstead municipal wells (Bowling Green

I and 2, Roosevelt Field 10, and Levittown 2A), six Hickmﬂic water ﬂ;uﬂpﬂy wells (4-2) 5.2, 5.3 8-1, 8.3,

and 9-3}, and one Village of Westbury water supply well (11) shown in Figure 1. Analytical results of
groundwater samples from the Site have revealed mnmmmtmm of VOCs in (%c:m&; of the EPA’s
promulgated health-based protective maximum contaminant levels (MCLs), which are enforceable

standards for various drinking water contaminants and New York State’s standar dsu

EPA’s QUL ROD addresses a discrete portion of contaminated groundwater downgradient of the N@w
Cassel Industrial Area (NCLA), which is managed and referred to as U”L of the Site. The Site’s OUT is
located within the Towns of North Hempstead and Hempstead. OUT is located primarily in Salisbury, an
unincorporated area of the Town of Hempstead; however the Wmon of QU1 north of Grand Boulevard is
located within the Hamlet of New Cassel in the Town of Morth Hempstead. A Site location map, which
highlights the arca encompassing OUI, is provided as Figure 1. The arca comprising OUT includes
apmmmmmh 211 mm@ and consists of residential properties, as well as some commercial areas.
Upgradient of OUL, the NCIA, which is currently being managed by the NYSDEC, encompasses
approximately 170 acres. Tm NCIA s bounded by the Long Island Railroad to the north, Frost Street to
the east, Old Couniry Road to the south and Grand Boulevard to the southwest.

The Town of Hempstead’s Bowling Green Water District m;m ates Wells 1 and 2 on property that is located
within QU (labeled as Hempstead-Bowling Green Wells 1 and 2 on Figure 1). The Bowling Green Water
[hstrict has been treating groundwater pumped from these two wells since 1990, when a granular activated
carbon (GAC) system was installed. Five years later the treatment system was supplemented with an air
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OU-1 Pre-Design Tnvestigation Work Plan — New Cassel/Hicksville Groundwater Contamination Superfund Site

Mrim")m and the treatment systems continue to be in operation. The Town of Hempstead continues to
maintain monitoring and treatment activitics to address VOU contamination prior to its distribution to the
drinking water system.

SITE BACKGROUND

In 2011, after the Site was included on the National Priorities List (NPL), the EPA commenced its
Supplemental Remedial Investigation and Supplemental Feasibility Study which resulted in the issuance of
a Supplemental Remedial Investigation (RI) Memorandum and a Supplemental Feasibility Study (F5)
Memorandum, dated July 2013, The Supplemental RI Memorandum summarizes historical groundwater
data, outlines response activities conducted, characterizes the Site, and provides recommendations for
future investigation and response activities at the Site. The evaluation ol groundwater contamination
downgradient of the NCIA, designated as OUT by the EPA, included a review of NYSDEC s September
2000 study, October 2003 remedy, and 2009 and 2011 Pre-Design Investigation Reports for the area
identified by EPA as OUI but by NYSDEC as their OU3. The Supplemental FS Memorandum updates
information previously presented in the NYSDEC s study for “New Cassel Industrial Area Off-site
Groundwater,” (NYSDEC’s OU3) dated September 2000, and introduces three additional alternatives.

SITE GEOLOGY/HYBROGEOLOGY

The principal hydrogeologic units underlying OUT at the Site are the glacial outwash and morainal deposits
known as the Upper Glacial Aqum (UGA) and the underlying Magothy Formation and Matawan Group
(Magothy). Bencath these two units are the clay member and the Lloyd Sand member of the Raritan
Formation.

The UGA is estimated to be 60 to 80 feet thick and consists predominantly of coarse-grained sands and
gravels. A distinet transition between the UGA and the Magothy units has not been observed in tha Oul

area. The underlying Magothy Formation sediments {estimated to be approximately 600 feet thick) are
characterized by sand and silty sand with discontinuous clay and silt layers. Geologic studies in tha arca
have revealed that sediments tend fo become finer in size fraction downward in the Magothy Formation,
except within the basal portion where coarse-grained sands and gravels are prevalent.

Unmmf‘md m‘@undwamr M wmcmﬂ“fv fﬂund at tha i@ém mwem 38 to ‘3() feet hdmw mwmﬂ Ifmc (hw%)
down gmd ent m” thc N!i A. F*unnzm ng af m Eﬁomlmg Umm water mwﬂy wch posgﬁhﬂy %'nﬂum'mm the
eroundwater flow direction above the depth of their production interval, which is approximately 470 to 580
feet below ground surlace (bes).

NATURE OF GROUNDWATER CONTAMINATION

For the purposes of this PDIWP, the term plume defines an area of grow mﬁmmr contamination with
concentrations of total VOCs greater than 100 micrograms per liter { g/L). The OUL eastern plume m
comprised predominantly of tetrachloroethene (PCE) up to 16, {}W} g/L with some trichloroethene (TCE)

and concentrations less than 23 g/l of 1,1 T-trichloroethane (1,1,1-TCA). The OUT central plume mmmg

of PCE (up to 330 /L), TCE (upto 990 g/Lyand 1,1,1-TCA (up to 1,400 g/L). The @UE western plume

consists of TCE (up to 1,400 g/L) and PCE (up to ¢ m g/l.y with concentrations of 1,1,1-TCA generally

less than 21 g/L, with the exception of temporary monitoring well TMW-2 that had a concentration of %
g/L.
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OU-1 Pre-Design Investigation Work Plan — New Cassel/Hicksville Groundwater Contamination Superfund Site

Groundwater flows generally in a south-southwestern direction across the OUT study arca with localized
differences which may be potentially depth-dependent and affected by nearby pumping of public supply
wells, There is a natural downward vertical gradient across the OUT Area that is enhanced by the pumping
of the Bowling Green supply wells. The contamination appears to migrate deeper as the distance along the
plume axis increases away from the NCLA.

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

The OUT ROD identified Applicable or Relevant and Appropriate Requirements ( ARARS), to be considered,
and other guidance that were used in development of this PDIWP and will be used in the development of
any future work plans for the groundwater cleanup. The list of chemical-specific, %ocmmmwmmE“ ¢, and
action- pcc%f"c ARARs, mwhe considered (TBCs), and other guidance can be found in Tables &, 9, 10,
respectively, in Appendix [ of the QUT ROD,

REMEDIAL ACTION OBJECTIVES

he following Remedial Action ()h cmwf@ (RAQOs) have been established in the QU ROD to address
gmumdmm:‘l contamination for OUT of the Site:

" F*m*cm or minimize current and potential future human exposure (via ingestion, dermal contact,
and inhalation) to VOUs in groundwaler at concentrations in excess of federal MCLs and state
standards;

s Minimize the potential for further migration of groundwater with VOU contaminant concentrations
greater than federal MCLs and state standards; and

s Restore the impacted aquiler to its most benelicial use as a source of drinking water by reducing
contaminant levels to the federal MCLs and state standards.

The ¢l *’mup goals for the groundwater Contaminants of Concern (COCs) and their basis are presented in
Table 7 of the QU1 ROD.

SELECTED REMEDY OVERVIEW
The major components of the EPA-selected remedy presented in the OUT ROD include:

w A combination of (a) in-situ treatment of groundwater via in-well vapor stripping and (b) extraction
of groundwater via pumping and ex-situ treatment of extracted groundwater prior to discharge 1o a
publicly owned treatment works or remnjection to groundwater (to be determined during design).
The purpose is to establish containment and cffectuate removal of contaminant mass where
concentrations of total VOUs are greater than 100 pg/L;

" In-gitu chemical treatment, such as in-situ chemical oxidation, to target high concentration areas,
as appropriate;

u Iraplementation of long-term monitoring to track and monitor changes in groundwater
contamination in  OUI  fo enswre the remedial action objectives are attained;

u DPevelopment of a Site Management Plan fo ensure proper management of the remedy post-
construction.  The Site Management Plan will include provisions for any operation and
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OU-1 Pre-Design Investigation Work Plan — New Cassel/Hicksville Groundwater Contamination Superfund Site

maintenance and long-term monitoring required for the remedy, as well as periodic certifications;
and

u Institutional controls consisting of any cxisting local requirements that prevent installation of
drinking water wells, and information devices to Hmit exposure to contaminated groundwater.

The arcas in OUT targeted for active remediation are shown on Figure 2.

PRE-DESIGN INVESTIGATION DIRECTIVES

This section describes the activities to be conducted during the PDI for OUL. Detailed descriptions of the
tasks necessary to facilitate the development of the Remedial Design are p'ﬁ"csamm} herein. PD activities will
nclude:

" P Directive 1: Synoptic Water Level Gauging and Groundwater Sampling

w P Dhirective 2: VOUC Concentration Groundwater Profiling and Monitor Well Installation

u PDI Directive 3: Groundwater Extraction Well Installation and/or Aquiler Testing

w P Dhrective 4 In-Well Vapor Stripping Pilot System Installation and Testing
u P Dhirective 5 In-Situ Chemical Oxidation Pilot System Installation and Testing

In accordance with Section V of the Statement of Work attached as Appendix 1 of the Settlement Agreement
(OU1 SOW), before any field activities commence at the Site, the following pﬂam shall be submitied to the
EPA for review, modification, and approval to establish procedures to be followed in performing field,
laboratory, analvsis, and quality assurance work and 1o establish procedures, personnel responsibilitics, and
training necessary to protect the health and safety of all on-site personne! during the PDI

= Relevant Respondents shall submit a Quality Assurance Project Plan (QAPP) in accordance with
Section V.1, and Table 1 of the QU SOW.

#  Relevant Respondents shall submit a site- %pm ific Health and Safety Plan (HASP) for review only
in accordance with Scetion V.2_ and Table 1 of the OUT SOW.

The Relevant Respondents shall submit amended QAPPs and modilfied HASPs, as appropriate, for cach of
the five directives listed for the PDL

PDI Directive 1: Synoptic Warer Level Ganging and Growndwater Sampling

Two rounds of synoptic water level gauging and groundwater sampling will be performed as part of this
PDIL. Detail % of the procedures and cqmpnmm to be used during the gauging and sampling will be contained
the QAPP. Also included in the QAPP will be the procedures and equipment to be used to contain
chm*a,a::tmzc, and properly dispose of the purge water and decontamination fluids generated during hc:
gauging and sampling events. Groundwater level elevations will be manually measured in at least all of the
permanent monitoring and extraction wells identified in Table 1, attached hereto. These wells will be
sampled during two rounds of groundwater monitoring as per the SOW. These monitoring events will be
separated by a minimum of three months. The wells to be sampled during the second round include at a
mininum the existing 30 monitoring wells and 2 extraction wells listed in Table 1 plus any newly installed
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OU-1 Pre-Design Investigation Work Plan — New Cassel/Hicksville Groundwater Contamination Superfund Site

monitoring or extraction wells pursuant to PDI Directive 2 below. Prior 1o each monitoring event, a well
assessment survey will be performed to confirm there has been no physical changes to the wells, the
measuring point elevations are still the same from previous water gauging level sampling events in QU
and the well integrity is suitable for water level gauging and sampling

«.‘?

Groundwater Level Gauging

Groundwater levels will be manually measured at each well included in the two sampling rounds. The
measurements will be collected prior (o sampling on a single day using an electronic water level indicator
eraduated to (.01 foot. Groundwater level elevations will not be collected within 72 hours following large
precipitation events il the rainfall ponds in Basin 51 as this may temporarily affect the shallow groundwater
flow conditions in QU1

Groundwater Mowitoring Well Pursineg, Saompling, and Analvsis

Low-flow purging/sampling, with the pump set at the middle of the screened interval in wells that are not
multi-ported, wi H be used to collect groundwater samples from the wells in accordance with the EPA
Region 2 guidance document entitled Groundwater Sampling Procedure, Low Stress (Low-Flow) Purging
and Sampling (sce Appendix B). Each newly nstalled well will be developed at least 14 days before
sampling.  Sampling will progress from the least to most contaminated wells to the extent practical based
on available analytical results,

v The wmumd sater samples will be analyzed using EPA Met Emd 8260 for low concentrations of
Vs, The Target Compound List (TCL) for VOCs is listed in Table 2, attached hergto.

= A minimum of thitty percent of the groundwater samples from the second round of sampling will
be analyzed for ferrous iron (Standard Method | SM3500-Fe D), dissolved and total metals (EPA
Method 6010), total hardness (SM23408), and alkalinity (test kit or SM23208).  The Target
Analyte List (TAL) Tor metals will include: aluminum, antimony, arsenic, barium, beryllium,
boron, cadmivm, calcium, chromium, cobalt, copper, iron, lead, magnesium, manganese,
molybdenum, nickel, potassium, selenium, silver, sodium, strontiun, thallium, tin, vanadium, and
zine, The metals results will M‘U\r‘ﬁ(ﬁ& supporting data for the planning of pilot testing discussed
herein

Deliverables

= Amendments to the QAPP and/or HASP to perform PDI Directive 1 will be submitted for EPA
review and approv: I in accordance with Section V of the SOW of any such QAPP amendnients,
and EPA review of any such HASP amendments.

® Inaccordance with Scetion VI and VI and Table 1 of the SOW, Respondents shall submit a PDI
Directive 1 Technical Memorandum to the EPA, documenting the methods and materials that were
used and including a series of tables which, at minimum, provide tabulated water levels and
groundwater analvtical results, along with groundwater elevation contour maps and hydraulic
gradient details.

5
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OU-1 Pre-Design Investigation Work Plan — New Cassel/Hicksville Groundwater Contamination Superfund Site

= n accordance with Section VI and VI and Table 1 of the SOW, Respondents shall submit a PDI
Dhrective 1 Technical Memorandum Addendum to the ,PA, documenting the methods and
materials that were used and including a series of tables which, at minimum, provide tabulated
water levels and groundwater analytical results, along with groundwater elevation contour maps
and hvdraulic gradient details,

PO Directive 2: VOU Concentration Groundwater Profiling and Monitoring Well Installation

Additional data collection is warranted to support the remedial design along certain transects (T1 through
T9 on Figure 3) through the OUT plumes. This will be accomplished using a combination of depth-discrete
VOUC concentration profiling in temporary borcholes with installation and sampling of additional permanent
groundwater monitoring wells.  Data obtained from the sampling of the temporary borcholes and
groundwater monitoring wells will be used by the Respondents to oblain data necessary for the design o
estimate the horizontal and vertical extents as well as to extrapolate the centerline positions of the QUI
plumes based on a 100 pg/L concentration of total VOUCs, consistent with the QU1 ROD,

VOC Concentration Profiling

Eleven groundwater profile borings ranging in depth to approximately 460 feet (Table 3) will be drilled and
sampled within OUL at the locations shown on Figure 3. All drilling and sampling activities will be
performed in one phase using methods that provide continuous samples in a wide range of unconsolidated
deposits. Groundwater profile samples from all designated borings will be collected at 7()”‘“‘[’002 intervals
from the water table (estimated at approximately 40 feet) through the depth ranges listed in Table 3. The
groundwater samples will be collected by lowening and raising non-dedicated, decont ﬁ'n"m'ﬁ"f;‘afmd sampling
cwiw"m‘t inside the drill casing, Laboratory analysis of the groundwater samples for TCL VOCs (provided
Table 2) shall be performed using a turnaround time to provide uninterrupted groundwater profile
amp% ing should a variance be necessary in the depths provic icd in Table 3. Relevant Respondents shall
provide the laboratory analytical resulis (i.e., fixed or mobile laboratory) by telephone and electronic mail
to the EPA in a timeframe that allows EPA to make a final determination without delaying the groundwater
profiling as to the appropriate sample depth il a variance from Table 3 s indicated. Groundwater profile
sampling at depths requiring a variance shall not be conducted until approved by the EPA through electronic
matl and by telephone.

Groundwater Monitorine Well Installation

As defined herein, a shallow well depth shall mean less than 175 feet, an intermediate well depth shall mean
between 175 and 250 feet m'm;? a deep well depth shall mean greater than 250 feet. After the groundwater
samphing is completed at the 11 profiling boreholes (e.g., PDI-20/ MW 20}, as discussed above, and drilling
is completed at the other 8 borcholes (¢.g., MW-26) identified in Table 3 and or Figure 3, they will be
converied into groundwater monitoring wells,  Eight groundwater monitoring well locations listed in
Table 3 and shown on Figure 3 may be installed to obtain design parameters dcpmmm on the results of
VOUC concentration profiling from nearby locations. A total of 37 monitoring wells will be installed and
mmmm as listed in Taﬁ le 3, unless TCL VOC resulis from the groundwater pmi iling indicates that revised
niervals are required, as determined by EPA. Well screens requiring a depth variance will not be installed
unm’ﬁ their construction is approved by the EPA.  The plume(s) will be screencd at depths above, below,
and within the core of the plume. Wells located along the west and/or cast of the centerline of the plume(s)
will be screened at a depth corresponding to the core of the plume. Therefore, the centerline profile borings
should be completed prior to installation of the monitoring wells to the west and/or east of the centerline.
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OU-1 Pre-Design Investigation Work Plan — New Cassel/Hicksville Groundwater Contamination Superfund Site

The objective of the groundwater monitoring well installation is to oblain design data that will be used by
the Relevant Respondents for the in~well vapor stripping and groundwater extraction wells.

The wells shall be drilled using a method that is capable of advancing appropriately sized diameter
borcholes through a wide range of unconsolidated deposits to a maximum depth of at least 460 feet or
deeper depending on the profiling results. Multiple wells may be nested or nmﬂmmnwdm a single borehole
or the wells may be clustercd in separate boreholes at the selected locations. At a minimur, the deepest
borehole at each location will be continuously cored and the cores will be logged for lithology.

Each monitoring well will be designed and constructed to provide representative groundwater samples and
groundwater data. American Socicty for Testing and Mammm (ASTM) D5092-04(2010%1 entitled
Standard Practice for Design and Installation of Groundwater Monitoring Wells shall be used as a guidance
in the roonitoring well design and installation. A 10-foot sereen length shall be installed for each nested or
clustered well, but a longer screen length identified by the Relevant Rmpmdmm in the field based on
hydrogeologic conditions will be considered for EPA approval following notification of the Remedial
Program Manager by telephone and clectronic mail. Each well will be fitted with a watertight PVC (J-
plug) lockable cap. The cap will be secured to the casing with a non-corrosive padlock. All well locks will
be keyed alike. The monitoring wells will be completed either above ground or flush to the ground. For
flush-mount well completions, a traffic-rated locking or bolted vault will be placed over the well casing and
cemenied in place. Above ground mmpﬂmmm will use a steel protective casing (at least 5 feet in length)
extending about 2.5 feet above ground and set in concrete. The bottom of the steel casing will extend below
the frost line. The protective casing inside diameter will be at least four inches greater than the nominal
diameter of the well viser. The annulus between the wmm::m*@ casing and the well riser will be filled with
cement to a minimum of 0.5 feet above ground surface as part of the overall grouting. A locking hinged
cover or slip cap will be fitted at the top of the protective casing to keep precipitation out aft"m casing. A
4-inch thick and 2-foot square concrete apron will be installed around cach cover/vault and if permissible
will be tapered outward from the cover/vault to prevent or minimize surface water from entering beneath
the protective steel well cover. Protective bollards will be installed around the well outside the concrete pad
for protection from vehicular activity, as appropriate. W(,EE Completion Reports (WCRs) for the newly
installed monitoring wells will be submitted on behall of the Relevant Respondents to the NY @L}Hf
Regional H[mdqumtm office in Stony Brook, NY where well identification numbers will be assigned to
the wells. Copies of the final WCRs will also be submitted to the EPA in the PDI Directive 2 Technical
Memorandum,

The monitoring wells will be dev dopm no sooner than 48 hours after final grouting of the well.
Pevelopment will be performed by pumping using a submersible pump until pH, temperature, electrical
conductivity, and turbidity have stabilized for three consecutive readings at equal time intervals. The
readings are considercd stable when they are within the following guidelines

w401 units for pH.

# +10% for wrbidity values greater than 30 nephelometric turbidity units (NTUs) or three

cwmccmﬁw readings below 10 NTUs.
u +3% for electrical conductivity and temperature,

The horizontal and vertical coordinates of the adjacent ground surface, vault rim or top of outer protective

en
casing, and a reference point at the top of the newly installed inner well casings will be determined by a
land survevor licensed in NY State using equipment and methods that are discussed in the QAPP.
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OU-1 Pre-Design Investigation Work Plan — New Cassel/Hicksville Groundwater Contamination Superfund Site

Deliverables

= Amendments to the QAPP and/or HASP to perform PDI Directive 2 shall be submitied for EPA
review and approval m” any such QAPP zmmd ments, and EPA review of any such HASP
amendments, pursuant to Section V of the QU1 50W,

= Relevant Respondents shall submit a PDI Directive 2 Technical Memorandum to the EPA for
review and approval in accordance with Sections VI and VII and Table 1 of the OUT SOW,
documenting the methods and materials that were used and including well construction logs, a
series of tables which at minimum provide tabulated groundwater profiling analytical results along
with a boring and well location map.

PO Directive 3: Groundwater Extraction Well Installation and/or Aguifer Testing and Groundwater
Extraction System Effluent Evaluation

With respect to PDI Directive 3, as presented below, three options are available to the Relevant Respondents
for determining the groundwater exiraction well installation and testing data to be used in the remedial
design. At least one option must be selected.

Aguifer Test Option 1: Use Previously Reported Test Results from Existing OUI Extraction Wells

Relevant Respondents will utilize available results obtained from the installation and testing of intermediate
groundwater extraction well EX-1 (step and constant-rate testing) and deep groundwater extraction well
EX-2 (step testing) conducted in 2011 by Henningson, Durham & Richardson Architecture and
Engincering, P.C. (HDR), Extraction well EX-1 was installed at a depth of 205 {eet bes along the axis of

i

the casterns plume. In the western plume, extraction well EX-2 was installed at a depth of 285 fect bes,
HBoth wells were step tested and the specific capacity resulis averaged 5.4 gallons per minute per foot of
drawdown (gpo/fty at EX-1 and 9 gpn/ft at EX-2 (HDR, 2011). Based on the application oﬁ a leaky
solution to the 72-hour pump test data, HDR (2011) reported horizontal hydraulic conductivities of 52 to
155 feet/day, vertical hydraulic conductivities of 1.4 1o 3.1 feet/day, anisotropies of 17 to 100
(dimensionless), and specific storage values of 0.003 to 0.008 (dimensionless) for the Magothy ;mmﬁfbr at
B?Xml. The Relevant Respondents shall submit a Technical Memorandum to the EPA with the presentation
of the data, a summmary of the parameter values they are proposing to use for the final remedial design, and
an explanation as to why those values are applicable 1o QU1

Aquifer Test Option 2: Conduct a Literature Review and Use Published Test Results for the Masothy
Aquifer

Relevant Respondents may conduct a literature search of well discharge rates and aguifer parameter values
(minimum, maximum, and average) for the Magothy aquifer in central Nassau County, NY. The Relevant
Rmz‘mmﬁenm shall submit a Technical Memorandum to the EPA with a presentation of the data, a summ ary
of the parameter values they are proposing to use for the final mmcdmﬂ design, and an explanation as fo
why those values are applicable to QU1
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OU-1 Pre-Design Investigation Work Plan — New Cassel/Hicksville Groundwater Contamination Superfund Site

Aguifer Test Option 3. Use Results from the Testing of Newly Installed or Previously Untested OUI
Extraction Wells

Relevant Remcmdmm will utilize data generated during the installation and testing of a deep groundwater
extraction well (step and constant rate tests) or the testing of an existing deep extraction well EX-2 (constant
ate test). The preferred location for a new deep extraction well is near the southern boundary of the castemn
plume (where mm% VOO concentrations are greater than 1,000 pg/L but less than 10,000 pg/Ly in OUT
However, the Relevant Respondents may submil an amen dmem to the QAPP for EPA approval of their
selection of an alternative depth and location for a new groundwater extraction well after consideration of
the groundwater sampling results obtained for existing and new monitoring wells following completion of
[Hrective 1.

The extraction well will be drilled using a method that is capable of ad\fzmcim m n"‘x"n“mun"a’“z a 10-inch
diameter borehole through a wide range of unconsolidated deposits 1o the target depth. The extraction well
will be designed by an experienced geologist using grain size analysis for %c%cumn Ofihﬁf screen slot size
and fitter pack. Also, WGH construction details (diameter, casing and screen types, annular materials and
wellthead completion) will be provided in the QAPP or an amendment to the QAPP. Wellhead completion
will be performed using ’szfc vated fhush-mounted vaults in residential arcas with vehicular and pedestrian
traffic, unless an alternative completion is more appropriate in a particular instance and such method is
approved ed by the EPA. Releva nt Respondents shall notity the Remedial Project Manager by telephone and

clectronic mail Tor EPA review and approval of an alterpative completion.  Alternative wellhead
completions shall not be installed unless approved by the EPA.

At a minimum, the new extraction well will be developed consistent with the protocol and procedures
rm;mmd for the monitor wells under PDI Direetive 2. The horizontal and vertical coordinates of the
adjacent ground surface, vaull vim, and a reference point at the top of the newly nstalled inner well casing
will be determined by a NY licensed land surveyor using equipment and methods provided in the QAPP.

The newly installed extraction well will be step tested. Either the newly installed extraction well or existing
extraction well EX-2 will also be constant rate tested for a minimum of 72 hours. Pre-lest and post-test
water levels in the Uum”m@ and observation wells shall be monitored for at least one week before and after
the constant rate test using pressure transducers with onboard dataloggers. A sufficient number of
observation wells shall be monitored during the constant rate test that will adequately characterize the
effects of the pumping test and any interference from the pumping of nmﬂw supply wells. New observation
wells shall be installed if existing monitoring wells are unsuitable for that purpose. Both pumping and
recovery data shall be collected during the constant rate test to obtain estimates of the aquifer parameters.
The data shall be reported as raw measurements and appropriately corrected measurements to remove all
groundwater level influences identified during the testing (i.e., rainfall, scasonal trends, barometric changes,
supply well pumping, ete.).

Groundwater Extraction Svstem Effluent Discharge Evaluation

Options for managing the treated effluent from the groundwater extraction system will be evaluated during
the remedial design. Data for that evaluation will be collected during this PDI. Thercfore, one or more of
the following discharge options shall be assessed using potable water (1f Groundwater Extraction System
Efftuent Discharge Ewvaluation Options 1 or 2 are selected) or treated groundwater (if Groundwater
Extraction Svstem Efffuent Discharge Evaluation Options 3 or 4 are selected):

For Settlement Furposes Only — Subject to Rule 408 of the FR.C.F
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s BEffluent Discharge Evaluation Option 1. Discharge to infiltration wells in Nassau County
Pepartment of Public Works (NCDPW) Basin 51. Results of previous or new infiltration tests will
be used to calculate the capacity of the recharge basin for accepting the extraction system effluent
Relevant Respondents shall coordinate with NCDPW as they may be able to provide infiltration
test results for Basin 51 If previous test data does not exist, a minimum of four percolation tests
will be performed in the recharge basin using the scaled double ring infiltrometer (SDRE) method
in accordance with ASTM D3385. The test locations will be evenly spaced around the basin.
Shallow test pits will likely be required to facilitate the infiltration testing. In addition, 2 minimum
of four soil borings will be drilled to an approximate depth of 35 feet with samples collected for
grain-size analysis at a depth of 5 feet and then at 5-foot intervals to the total depth. Run-off from
a representative 25-vear rainfall event will also be calculated to verify the available capacity for
treated groundwater discharge. The Relevant Respondents may also propose in the QAPP or in an
amendment to the QAPP for EPA review and approval, an alternative approach for characterizing
the infiltration capacity of Basin 51. Relevant Respondents shall submit for EPA review and
approval an Efffuent Discharge Evaluation Upwm I Technical Memorandum documenting any
previous or new infilivation test results for Basin 51,

v Efffuent Discharge Evaluation Option 2: Discharge to a gallery of shallow ( umammm Upper
Glacial aquifer) or deep (saturated Magothy aqguifer) infiltration wells located either upgradient,
crossgradient, or downgradient of the OUT plumes. I discharge to Basin 51 is not {easible, then
the Relevant Respondents shall propose in a QAPP amendment for EPA rmr’cw and approval an
alternative location, construction, and depth for testing of the infiltration wells. The re-injection of
treated effluent shall not alter the orientation of the VOC plumes in OUT nor adversely impact the
nearby public supply wells or the aquifer. The design parameters required for the remedial design
nelude the construction, depth, location, and number of infiltration wells required to inject the
anticipated volume of treated gioumdwdm. This will be evaluated by the Relevant Respondents
during the remedial design using results obtained from field testing (i.e., infiltrometer, falling head,
or stepped injection rate tests) or mmmcgiﬂ modeling. An Undwwmun d In ycmm Control (L)
well inventory form (7620-18) will be submitted to the UIC branch of EPA Region 2 for a
determination on fwmx?t‘iﬂw mqnﬂmﬂmﬁ@; prior (0 commencing any % njections. Relevant
respondents shall submit for EPA review and approval an Effluent Discharge Evaluation Option 2
Technical Memorandum documenting any new results for effluent discharge outside Basin 51.

v Efftuent Discharge Evaluation Option 3: Discharge of treated groundwater through a mmmm(m to
the Nassau County sanitary sewer system. If the Relevant Respondents demonstrate in technical
memoranda submitted to the EPA, under Uptﬁﬁm and 2 listed above, that discharge to infiliration
wells in Basin 51 or an alternative location s not feasible, EPA will then provide direction to the
Relevant Respondents for maﬂummw the feasibility of discharging to a publicly owned treatment
works. Under this option, at minimum, the Relevant Respondents will submit for EPA review and
approval an Efffuent Discharge Evaluation Option 3 Technical Memorandum identifying an
accessible and available sanitary sewer and ascertain the pm‘mm, rules, regulations, and
bwmfcmmm applicable for discharging to that sewer. This will include but not be imited to the
permit application process and fee, discharge capacity and limits, ’md usage fee.

v Efffuent Discharge BEvaluation Option 4: Relevant Respondents may elect to propose other
alternative discharge approaches to the EPA for review and approval in an Effluent Discharge
Evaluation Option 4 Technical Memorandum,
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OU-1 Pre-Design Investigation Work Plan — New Cassel/Hicksville Groundwater Contamination Superfund Site

Deliverables

Amendments to the QAPP and/or HASP to perform PDI Directive 3 shall be submitted for EPA review and
approval of any %um h QAPP amendments, and EPA review of any such HASP amendments, pursuant fo
section Voof the QUL SOW.,

Agquifer Testing

Pursuant (o Section VEolthe OUT SOW, Relevant Respondents will mu[’v EPA asto which aquifer testing
option the Relevant Re%pmdmm mm to use. Pursuant to Section VI of the OUT SOW, Relevant
Respondents will submit one or more of the following Technical Memor ‘amjwm% to EPA for review and
approval to meet the aquifer testing requirement as described above in FDI Directive 3:

s Jf Relevant Respondents elect to use Aquifer Test Option 1: Use Previously Reported Test Results
from Existing OUT Extraction Wells to meet the aquifer testing requirement under PDI Dirvective
3, then an Aquifer Test Option 1 Technical Memorandum, shall be submitted to EPA for review
and approval. The Aquifer Test Option 1 Technical Memorandum will, at a minimum, present the
data, a summary of the proposed parameter values that will be used for the remedial design, and an
explanation as to why those values are applicable and acceptable.

s Jf Relevant Respondents elect to use Aquifer Test Option 2: Conduct a Literature Review and Use
Published Test Results for the Magothy Aquifer, to meet the aquifer testing requirement under PDI
Dhirective 3, then an Aquifer Test Option 2 Technical Memorandum shall be submitted to EPA for
review and approval. The Aquifer Test Option 2 Technical Memorandum will, at minimum,
provide the available and tabulated aquiler testing data, a summary of the parameter values the
Relevant Respondents are proposing to use {or the remedial design, and an explanation as to why
those values are applicable and acceptable.

s Jf Relevant Respondents elect to use Aqum Test Option 3: Use Results from the Testing of Newly
Installed or Previ OUS]W Untested OUT Extraction Wells to meet the aquifer testing requirement
under PO Directive 3, then an Aqum T@% Option 3 Technical Memorandum will be submitted
to EPA for review &m;i approval. The Aquifer Test Option 3 Technical Memorandum will, at a
mininum, document the methods and materials that were used and including construction logs for
the extraction and observation wells, well location map, tabulated raw and corrected test data,
graphs of corrected test data, aquifer parameter values derived from the testing, a summary of the
proposed pararmmeter values that will be used for the remedial design, and an explanation as to why
those values are applicable and acceptable.

Effluent Discharge Evaluation

v Pursuant to Section V1of'the OUT SOW Relevant Rcmmd”m will submit the Effluent Discharge
Evaluation Option | Technical Memorandum to EPA for review md approval. The Effluemn
[Hscharge Evaluation Option 1 Technical Mg mommﬁum will, at a minimum, prov ide the methods
and materials, a test borehole location map, tabulated and graphical representation of analytical and
infiltration test results, and conclusions. If the Relevant Respondents demonstrate that in the
Technical Memorandum that Efffuent Discharge Evaluation Option 1 is not feasible and EPA
approves, the Relevant Respondents shall proceed with evaluating Effluent Discharge Evaluation
2
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OU-1 Pre-Design Tnvestigation Work Plan — New Cassel/Hicksville Groundwater Contamination Superfund Site

v [{ the Relevant Respondents demonstrate to EPA that Efftuent Discharge Evaluation Option 1 is
not feasible, the Relevant Respondents will complete Effluent Discharge Evaluation Option 2 and
a Technical Memorandum shall be submitted to EPA for review and approval. The Effluent
Discharge Evaluation Option 2 Technical Memorandum will, at a minimum, provide methods and
materials, altermative test borehole location map, analvtical and infiltration test results, and
conclusions.

If the Relevant Respondents demonstrate to EPA that Effluent Drscharge Evaluation Option 1 and
Efftuent Discharge Evaluation Option 2 are not feasible then Relevant Respondents will submit a
Technical Memorandum for EPA review and approval for Effluent Discharge Evaluation Option
3. The Effluent Discharge Evaluation Option 3 Technical Memorandum will, at a minimum,

document the findings and feasibility of discharging efffuent to the Nassau County sanitary sewer
systemt.

s [fthe Relevant Respondents elect to use Effluent Discharge Evaluation Option 4, then a Technical
Memorandum shall be submitied to EPA for review and approval. The Effluent Discharge
Evaluation Option 4 Technical Memorandum will present the methods and matenials, findings and
conclusions.

Relevant Respondents shall submit a P Directive 3 Technical Memorandum to EPA for review and
approval in accordance with Section V and Table 1 of the OUT SOW | documenting, under one cover, the
methods, materials, and findings of the options they selected for the aquifer testing and effluent discharge
evaluation and the applicability and acceptability of those lindings for the remedial design.

PDI Directive 4: In-Well Vapor Stripping Pilot System Installation and Testing

In-well vapor stripping (IWVS) typically relies on the formation of a groundwater circulation cell in the
aquifer and the simultaneous air stripping of VOCs from the cireulating groundwater inside the well. The
technology usually uses multiple passes of groundwater through the ITWVES well to meet the applicable
groundwater quality standard belore reintroducing the treated groundwater back into the aguiler. Three
commercially available versions of this technology were discussed in the Supplemental FS Memorandum
(HDR/OBJ JV, 2013). Based on Site specific characteristics there may be advantages to designing the
system to meet the NYS Class GA groundwater quality standards with one pass through the IW VS system
without relying on the need to form a groundwater circulation cell. A pilottest would be necessary to obtain
the ratio of air and water inputs/outputs that would achieve the desired VO removal efficiency to meet the
NYS Class GA groundwater quality standards.

A pilot study for IWVS will be conducted by the Relevant Respondents during this PDI to provide at a
minimum the following data for the remedial design:

s JWVES well screen placement/design based on the wvertical distribution of VOCUs and local
stratigraphy.

v The type of treatment equipment to be emploved with the IWVS wells.

v Operational settings for the formation of a viable groundwater circulation cell or one-pass stripping
well.

= Croundwater extraction and injection rates at the IWVES well screen intervals.
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OU-1 Pre-Design Tnvestigation Work Plan — New Cassel/Hicksville Groundwater Contamination Superfund Site

s Susceptibility of the IWVS wells 1o Touling based on the geochemistry of the circulation zone and
any amendments neeessary to prevent fouling.

= Total VOC concentrations in the influent, effluent groundwater.

w (O gas flow rate (il applicable).

v Total VOO concentrations in the off-gas (if applicable).

= Total VOO mass removal efficiency.

v Practical zone of influence.

Upon evaluation of total VOC results from new and existing monitoring wells or profile borings (PDI
Phrective 1) separate IWVE pilot tests will be conducted by the Relevant Respondents in the central and
western plumes at OUT where total VO concentrations are greater than 100 pg/L but less than 1,000 pg/L.
Each test will use a single IWVS well. Existing gamma ray logs from previous investigation boreholes
(D&B, 2009) and a new gamma ray log tun on the test well borcholes showing the depths of low
permeability clays will be considered in the design of the IWVS wells. In addition, the results from grain-
size analyses will be used to properly size the slots and filter packs for the IWVS well screens. The IWVE
wells will be designed by an experienced geologist or engineer and constructed using PVC or steel, as
appropriate. Two or more collocated observation wells will be installed opposite the screen intervals of the
IWVS well. Other observation wells (nested, clustered, or multi-ported) will also be appropriately designed
and constructed (see Directive 1 for guidance) and closely located (upgradient, downgradient, and cross
gradient) at a minimum of an additional three locations to monitor the influence of the pilot fest IWVS
wells.

At a minimum, baseline groundwater samples will be collected by low flow from the observation wells
prior 1o startup of the pilot test. The baseline samples will be analyzed at a certified laboratory for TCL
(DO), temperature, and oxidation-reduction potential (ORP). In addition, the baseline samples from the
collocated IWVS observation wells will be analyzed at a certified laboratory for total iron, dissolved iron,
total hardness, total bacteria count, and presence of iron bacteria.

Each pilot test will be performed for three months and extended il warranted and approved by EPA. Typical
system operating and performance parameters will be monitored during the test. Operating paramelers may
include, but are not limvited to: IWVE well instantancous, daily average, and totalized water {lows; ofl-gas
treatment instantancous, daily average, and totalized air flows; temperature, relative humidity, and line
pressures; clean-air reliel port flow rate (if present); and system run time. Performance monitoring
paramelers may include, but are not limited to: frequent (intervals to be specified in the QAPP) depth 1o
water in the IVWS and observation wells measured using vented pressure transducers with onboard
dataloggers; weekly system influent and effluent TCL VOC concentrations; weekly system air influent and
effluent TCL VOO concentrations; weekly TCL VOO concentrations in condensate knock out tank (if
presenty samples; and monthly TCL VOC concentrations (Table 2), total iron, dissolved iron, total
hardness, total bacteria count, presence of iron bacteria, and field parameters (pH, electrical conductivity,
2O, temperature, and ORP) in the observation wells. Relevant Respondents will submit a monthly Pilot
Test Status Report to EPA forreview and approval that includes a summary of materials, methods, operating
and system performance parameters, data trends, conclusions and recommendations.
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OU-1 Pre-Design Tnvestigation Work Plan — New Cassel/Hicksville Groundwater Contamination Superfund Site

Deliverables

= Amendments to the QAPP and/or HASP to perform PDI Directive 4 will be submitted for EPA
review and approval in accordance with Section V of the SOW of any such QAPP amendnments,
and EPA review of any such HASP amendments.

= A Pilot Test Status Report shall be submitted monthly for each pilot test, which provides a
chronological list of all pilot test activities, including but not limited to: 1}y a description of all
permits, approvals, and variances needed prior to pilot test system installation and startup; 2) a
description of any wasles gmwmd during the pilot test system installation/testing and how the
waste was handled and disposed; 3) discussion of any problems encountered during the pilot test
system installation and operation and how those problems were resolved; 4) an illustration of the
pilot test well locations, target zone geometry, geology, and hyvdrogeology; 5) a description of the
pilot test system’s rnajor equipment; 6) tables summarizing pilot test well construction details, field
and laboratory analytical results, subsurface response monitoring, target zone’s physical condition
(water levels, pressure, temperature), target zone’s chemical condition (VOC concentrations, DO,
ORP), and pilot test system operating parameters; and 7) an evaluation of the pilot test data results.

s Pursuant to Section VI of the SOW, a PDI Directive 4 Technical Memorandum documenting the
methods and materials that were used including well construction logs and well location map, a
series of tables which summarize the operating parameters, analytical data, test results, findings
and recommendations shall be submitted by Relevant Respondents.

PDI Directive 5: In-Situ Chemical Treatment Pilot System Installation and Testing

The total VOCs detected in groundwater at OUT are amenable to remediation using in-situ chemical
oxidation (ISCO) or in-situ ahcmm@ﬂ mdumm (ISCR) processes. 15CO mffcm rapid destruction of high
concentrations of total VOCs: whereas, ISCR does not offer that feature. Hich concenirations of total VOCs
were previously detected in gmundwamr within the area identified for in-situ chemical treatment in the
ROD. Therefore, the discussion presented below is written for the application of ISCO, rather than ISCR,
during pilot testing for the remedial design. However, the Relevant Respondents may propose other
amendments consistent with the OUT ROD to be used during the in-situ injection pilot testing for EPA
review and approval prior to the testing. Amendments that are selected should minimize any potential risks
to nearby residences, commercial buildings, and supply wells.

ISCO Tareet Zone Delineation

Figure 2 of the QU1 ROD identified the area surrounding well cluster FSMW-14 in the eastern plume as a
target zone for in-situ treatment of contaminated groundwater with concentrations (greater than 10,000
ve/ly of total VOCs. Historical data indicate that groundwater containing total VOO concentrations
exceeding 10,000 pe/l. was last detected in 2011 between 119 and 129 feet deep at FSMW-14A.
(ﬁ@undw ater samples from nearby wells FSMW-148 and MW-14 that are screened within intervals of 159

o 169 feet and 185 to 205 feet, respectively, had total VOC concent ;m(ms exceeding 10,000 po/l in 2008
Ewut showed noticeable decreases in concentrations of VOCs | by 2011, Additional boreholes will be drilled
and the groundwater profiled for total VOCs (Table 2) around F@MW 14A to further define the 15CO
treatment zone for the remedial design.

All drilling and sampling activities will be performed using methods that provide continuous samples in a

&

wide range of unconsolidated deposits. Groundwater profile samples from the borings will be collected at

P
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OU-1 Pre-Design Investigation Work Plan — New Cassel/Hicksville Groundwater Contamination Superfund Site

10-foot intervals to provide tighter characterization of the source zone based on sampling intervals
previously used in the vicinity (i.e., profiling done at B-9). Sampling will start at the water table and
continue through the depth that ficld screening or laboratory analvtical results indicate additional deeper
samples are nof required. The groundwater samples will be collected by lowering and raising non-dedicated,
decontaminated sampling equipment inside the dM’E casing. Groundwater profile samples will be analyzed
by EPA Method 8260 for TCL VOCs listed in Table 2,

The profile boreholes that define the treatment zone will be converted into nested, clustered or multi-port
eroundwater monitoring wells for future sampling during implementation of the selected remedy. Relevant
Respondents shall notify the Remedial Project Manager of the proposed screened intervals for the
monitoring wells by telephone and electronic mail for EPA review and approval. The wells shall not be
constructed until approved by the EPA. The general materials and methods for installation, development
and surveying of the groundwater monitoring wells were previously described under PDI Directive 2.

Relevant Respondents will submit to EPA for review and approval in accordance with Section VI of the
SOW, PDI Directive 5 ISCO Target Zone Delineation Technical Memorandum summarizing the
groundwater profiling and laboratory analytical activitics and presenting the target zone delineation results.
The memorandum will include tabulated analytical results from the profile samples, a figure of profiling
locations, a map showing the lateral extent of the ISCO target zone, and cross sections showing the vertical
extent of the ISCO target zone.

ISCO Bench Scale Testing

Treatability testing will be performed on homogenized soil and groundwater samples collected from the
treatment zone to:

v Yerify an oxidant or oxidants for the VOUC removal;
= Determing the oxidant demand;
v Evaluation of effectiveness at reducing VOO concentrations; and

= Jdentify any potential adverse effects and evaluate if there is a means to mitigate those impacts if
found to be present.

Priorio the pn%mmm Eadm ant Respondents will submit to EPA Tor review and approval in accordance with
Section VIof the SOW, PDI Directive 5 [SCO Bench Seale Testing Technical Memorandum summarizing
the bench scale testing performed on soil and water samples, interpreting the results, identifving any
concerns and means to address them, and proposing a work plan for the subsequent pilot test.

ISCO Pilor System Testing

A pilot test will be conducted, using the EPA approved work plan included in the 15CO Bench Scale Testing
Technical Memorandum, at an appropriate location within the target zone area that will be delineated as
described above. The overall objective of the pilot test is to collect data to evaluate the efficacy of ISCO
to treat the higher concentrations of VOCs and (o ensure that whatever is done in the field will not harm the
aquifer or the public supply wells, The specific objectives of the pilot test are as follows:

= Demonstrate whether ISCO can successlully oxidize and reduce the higher concentrations of VOCs
within the targel zone.

8
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OU-1 Pre-Design Investigation Work Plan — New Cassel/Hicksville Groundwater Contamination Superfund Site

= Determine oxidant and injection parameters for the remedial design, including type of oxidant,
persistence of the oxidant, amendment dosing rates and frequency of required injections.

#  Determine the hydraulic parameters for the remedial dmﬁgm including target depth intervals,
feasible injection rates, and radius of influence of a single injection well,

#  [Evaluate the formation and mitigation of sccondary water quality factors such as total organic
carbon (TOC), sulfate, and dissolved metals (i.e., manganese and iron) to ensure no adverse impacts
to the aquifer or public supply wells.

Une permanent injection well and three 1o six nested observation wells will be installed and developed at
least one week prior to the pilot test. The equipment required will include a deill rig capable of installing
suitable dimmeter observation and injection wells in wide range of unconseolidated deposits. The observation
wells will be appropriately designed and constructed (see guidance for well construction under f}imm\’c
2y. The injection well shall be appropriately designed and built to properly test the feasibility of ISCO at
OUL The design radius of influence (RO1) for the pilot study will be at least 10 feet. The observation
wells will be spread around the injection well at varied distances within the RO1 in the assumed direction
of oxidant How and the observation well screen intervals will be at staggered depths to assess the lateral
and vertical distribution of the oxidant during the pilot test. IDW generated during the well installation
activities will be properly contained, characterized, and disposed as described in the QAPP.

The groundwater monitoring program established for the pilot study consists of three sampling periods:

Low-flow baseline sampling of the pilot study wells (injection and observation) to be conducted
before commencing any injection activities. The baseline samples will be analyzed at a certified
mzmmm for TCL VOCs (EPA Method 8260), dissolved TAL metals (EPA Method 6010B)

wchuding hexavalent chromium (SW-846 7000 series), and any secondary constituents Mmmcm
(md in the field for DO (meter/flow cell), temperature (meter/Tlow cell), pH (meter/flow cell), OR
{meter/Tlow cell), and electrical conductivity (meter/flow cell).

v Injection performance sampling of the pilot study wells (injection and obscrvation)to be conducted
regularly for field parameters (pH, temperature, electrical conductivity, ORP, and DO) plus
analysis using appropriate visual indicators, laboratory methods or test kits for presence of the
oxidant(s) being injected. Itis amticiﬁ:ﬁszmd that the oxidant will be injected in one dose at a rate that
will not mobilize the VOUCs plume.

= Post-injection performance sampling of the pilot study wells (injection and observation) for the
same parameters as the baseline and injection performance monitoring. Details of sampling
program will be provided in QAPP and at a mininum, the wampﬂmw events will be conducted |
week, 2 weeks, 4 weeks, 8 weeks, and 12 weeks following the end of injection.

Water level measurements and other data associated with the oxidant delivery hydraulics will be collected
during the injection process. Water level measurements will be automatically collected at the injection and
observation wells using pressurce transducers with onboard dataloggers. The measurement will be made

prior to starting the injection, during the injection, and following completion of the injection test. Other
data to be collected during the injection phase includes:

#  Injection solution flow rate.

= Wellhead injection pressure,

'PSOAFUNANEGY NVEOFTFT OOVE f ACKFDU P BWF L € - RG UIF

ED_001164_00000737-00016



OU-1 Pre-Design Tnvestigation Work Plan — New Cassel/Hicksville Groundwater Contamination Superfund Site

s Temperature, pH, and electrical conductivity of the injection solution.
v Cumulative volume of the injection solution delivered to the injection well,

A ULC inventory form (EPA Form 7620-18) containing iﬂicctim well information will be submitted to the
UIC branch of EPA Region 2 for a deternunation on permitling requirements prior (o commencing any
injections.

Deliverables

= Amendments to the QAPP and/or HASP to perform PDI Directive 5 will be submitted for EPA
review and approval in accordance with Section V of the SOW of any such QAPP amendnents,
and EPA review of any such HASP amendments.

= Relevant Respondents will submit to EPA for review and approval in accordance with Section V1
of the SOW, PDI Directive 5 ISCO Target Zone Delineation Technical Memorandum summarizing
the ISCO target zone delineation.

#  Relevant Respondents will submit to the EPA for review and &mpmmﬂ in accordance with Section
VI of the SOW, prior to the pilot test, an ISCO Bench Scale Testing Technical Memorandum
summarizing the bench scale testing.

#  Relevant f%cgpondcnt@ will concurrently submit the ISCO Pilot Test Work Plan and the [SCO
Hench Scale Testing Technical Memorandum for EPA review and approval in accordance with
VI

s Relevant Respondents will submit for EPA review md approval in accordance with Section VI of
the SOW and Section VI, a PDI Directive 5 Technical Memorandum which will document the
methods and materials that were used for the [SCO Mm Test including well construction logs and
well location map, a series of tables which summarize the operating parameters, analytical data,
test results and presents lindings and recommendations.

SCHEDULE OF DELIVERABLES

A schedule of deliverables to be submitied by the Respondents to the EPA during this PDI is provided in
Table 1 of the SOW.
REFERENCES
Pvirka and Bartiluce: Consulting Engincers (D&B), 2009, Pm Diesign Investigation Report, New Cassel
Industrial Area Site, Operable Unit No. 3, Site No. 1-30-043, Town of North Hempstead, Nassau
W

County, New York, June 2009,

Henningson, Durham & Richardson Architecture and Engincering, P.C. (HDR), 2011, Pre-Design
Investigation Report, New Cassel Industrial Area, Offsite Groundwater OU3, August 2011,
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OU-1 Pre-Diesign Tnvestigation Work Plan — New Cassel/Hicksville Groundwater Contamination Superfund Site

HDR and O’ Brien & Gere (HDR/OBG V), 2013, Supplemental Feasibility Study, Technical Memorandum
for Operable Unit 1 for the New Cassel/Hicksville Groundwater Contamination Superfund Site,
Nassau County, New York, July 2013,
TABLES
Table 1 ~ Monitoring Well Construction Summary
Table 2 — Target Compound List for Volatile Organic Compounds
Table 3 — Groundwater Profiling Borcholes and Monitoring Well Specifications
FIGURES
Figure 1 — Site Location
Figure 2 - Selected Remedy
Figure 3 — Groundwater Profiling Boreholes and Groundwater Monitoring Wells Locations

APPENDICES

Appendix A — EPA Region Il Groundwater Sampling Procedure, Low Stress (Low Flow) Purgin
and Sampling

o
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TABLE 1
Well Construction Details

WNew Cassel/Hicksville Ground Water Contamination Site - aut
Nassau County, NY
March 2016
Northing Easting |TOC or GS Elev.] Screen/Sample Interval
‘Well Number Status Comments
(feet) (feet) (ft-amsl) Top (ft-bgs) | Bottom (fi-bgs)
Permanent Monitoring and Extraction Wells
EW-1B 214139.02 | 1106606.83 113.84 154 164 Active
EW-1C 21413338 | 110659129 113.9% 506 316 Active
EW-2B 214176.02 | 110592215 114.88 132 142 Active
EW-2C 21416996 | 1105910.27 114.80 504 514 Active
EX-1 21389438 | 1107322.85 107.71 185 203 Active  |Groundwater extraction well.
EX-2 212587.22 1 110383527 105.47 265 285 Active  |Groundwater extraction well.
FSMW-13A 21466546 | 110743223 117.74 69 79 Active
FSMW-13B 21465928 | 1107433.80 117.77 119 129 Active
FSMW-13C 214651.61 | 1107436.15 117.66 239 249 Active
FSMW-14A 214580.13 | 1107262.83 116.99 119 129 Active
FSMW-14B 21458256 § 110725669 117.18 159 169 Active
FSMW-14C 21458435 1 1107249.01 116.97 239 249 Active
MW-1 213450.19 § 1105300.86 113.67 30 110 Active
MW.-2 21345360 | 1105304.62 113.69 110 130 Active
MW-3 213456.32 | 1105307.42 113.67 130 150 Active
MW-4 21346096 | 1105312.86 113.76 180 200 Active
MW.-5 213806.40 | 1105650.97 115.64 90 110 Active
MW-6 213802.99 | 1105653.58 115.70 110 130 Active
MW.-7 211946.79 § 1104331.50 105.92 90 110 Active
MW-8 21194725 1 1104337.36 105.85 120 140 Active
MW-9 21295447 1 1105703.40 109.94 310 315 Active
MW-10 213449.23 | 1105233.35 113.05 275 285 Active
MW-118 212056.64 | 1104018 49 106.96 215 225 Active
MW-11D 212056.64 § 1104018.49 106.96 275 285 Active
MW-12 212461.12 } 1103100.39 104.70 215 225 Active
MW-13 211667.02 | 1103498.73 10526 200 210 Active
MW-14 21412066 | 110734751 111.85 185 205 Active
MW-15 21374998 { 1106780.90 111.03 185 205 Active
Page 1 of2
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TABLE 1
Well Construction Details

New Cassel/Hicksville Ground Water Contamination Site - (Ul
Nassau County, NY
March 2016
Northing Easting |TOC or GSElev.] Screen/Sample Interval
Well Number Status Comments
(feet) (feet) (ft-amsl) Top (ft-bgs) [Bottom (ft-bgs)
MW-163 213313.45 | 1106226.97 109.04 215 225 Active
MW-16D 213313.45 | 1106226.97 109.07 275 285 Active
MW-178 213282.84 | 1107304.77 113.90 215 225 Active
MW-17D 213282.84 | 1107304.77 113.87 275 285 Active
Temporary Monitoring Wells
TMW-1 212023.94 § 1103888.96 NA 72 285 Inactive  [Sampled at generally 10- to 20-foot intervals from temporary monitor wells,
TMW-2 212826.11 | 110363825 NA 65 285 Inactive |Sampled at generally 20-foot intervals from temporary monitor wells.
TMW-3D 212720.39 | 1104659.48 NA 52 502 Inactive |Sampled at generally 20-foot intervals from temporary monitor wells.
TMW-4 212458.05 | 1105294.74 NA 65 285 Inactive |Sampled at 20-foot intervals from temporary monitor wells.
TMW-5 21346341 | 110554503 NA 65 285 Inactive [Sampled at 20-foot intervals from temporary monitor wells.
TMW-6 214301.81 | 1106269.29 NA 63 283 Inactive |Sampled at 20-foot intervals from temporary monitor wells.
TMW-7 214207.61 | 110738131 NA 65 285 Inactive |Sampled at 20-foot intervals from temporary monitor wells.
TMW-8D 213297.60 | 110624024 NA 52 502 Inactive [Sampled at generally 20-foot intervals from temporary monitor wells.
TMW-9 213417.25 | 110451243 NA 60 280 Inactive |Sampled at 20-foot intervals from temporary monitor wells.
Notes

TOC = top of casing; GS = ground surface; NA = not available
ft-amsl = feet above mean sea level

ft-bgs = feet below ground surface
Vertical datum = NAVD 88
Coordinate system = NADRB3 New York State Plane, Long Island Zone
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TABLEZ2
Target Compound List for Volatile Organie Compounds
New Cassel/Hicksville Ground Water Contamination Site - 83
Nasgsau Coun

March
s NYSDEC Water Federal Maxinmwm
Analvte CAS Number Quality Standard Contaminant Level
( g/ly ( g/ky

Dichlorodifluoromethane 5 MNS
Chloromethane NS NS
Vinyl Chloride 2 2
Bromomethane 5 nNS
Chloroethane 5 MNS
Trichlorofluoromethane 5 nNS
1 -Dichloreethens 5 7
1.1,2-Trichloro-1,2,2-wrifluoroethans 5 nNS
Acetone MS nNS
Carbon Disulfide 60 NS
Methyl Acetate NS NS
Methylene Chloride 5-09-2 5 3

1.2-Dhichloroethens 136-60-5 5 100
Methyltert-Buotyl Ether 1634-04-4 NS NG
1 1-Dichloreethans 75-34-3 5 MS
cig-1,2-Dichlorcethene 156552 5 76y
2-Butanone (MEK) T8-H3-3 nNE NS
Chloroform 80
1.1, 1-Trichloroethane 5 200
Cyclohexane NS nNS
Carbon Tetrachloride 5 5
Benzene Ti-43-2 i 5
1. 2-Dichleroethane 107-06-2 0.6 5
Trichloreethen 79-01-6 5 5
Methyleyclohexane NS NS
Bromodichloromethane 5 80
1,2-Drichloropropane 78-87-5 1 5
Toluene 108-88-2 5 1000
trans-1,3-Dichloropropene 10061026 0.4 NS
cis-1,3-Dichloropropene 10061-01-5 NS NS
4-Methyl-2-Pentanone 108-10-1 3 NS
1.1.2-Trichloroethane 79-00-5 1 5
Tetrachloroethene 127-18-4 5 5
2-Hexanone 561-78-6 MNS ME
Dibromochloromethane 124-48-1 nNS 80
1.2-Diibromoethane 106-93-4 nNS
Chlorobenzens 108-90-7 5
Ethvlbenzene 100-41-4 5
Kylenes (totaly 1330-20-7 5
Styrene 5
Bromoform nNS
Isopropylbenzens 5
1,1,2,2-Tetrachloroethane 5
1,3-Dichlorobenzene S41-73-1 5
1. 4-Dichlorobenzene 106-46-7 5
1,2-Dichlorobenzene 95-80-1 5 600
1,2-Dibromo-3-chloropropane 96-12-8 0.04 20
1.2 4-Trichlorobenzene 120-82-1 5 70
1 4-Dioxane 123-91-1 NS nNS

NYSDEC
/L= micrograms per Hter
no standard

w Y ork State Department of Environmental Conservation

| P BWF L4 R UF
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FIGURES
New Cassel/ Hickvsillve Gounduwater Contanbiteti on Gl
Pre-Design Investigation Technical Memorandum March 2016
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APPENDIX A
EPA Region I Groundwater Sampling Procedure Low Stress (Low Flow)

Purging and Sampling
New Cassel/ Hceksville Goundwater Contanbriati on QU

Technical Memorandum
March 2016
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March 16,
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REGION X
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10 GW Sampling S0P

March 16,
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